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Description 

[0001] The present invention relates to a multi-pur- 
pose tyre for motor-vehicles. 

[0002] More particularly, it pertains to the tread pat- 
tern of the tyre in question, which is particularly appro- 
priate for tyres to be used on motor-vehicies envisaged 
for offering good performance both on a dry road and 
on a wet and even snow-covered road. 
[0003] It is known that in tyres of the multi-purpose, 
type the pattern and blend of the tread band must be 
conveniently studied so that they should be capable of 
meeting the different requirements specifically demand- 
ed with reference to the behaviour the tyre must have 
on the different types of road-beds for which its use is 
contemplated, that is not bnly on a dry or wet road-bed, 
but also on a snow-covered road-bed 
[0004] These requirements are, on the other hand, in 
conflict with each other, so that hitherto-manufactured 
tyres usually represent a compromise solution among 
the different requirements, and in any case they never 
reach the performance level achieved by a tyre specifi- 
cally conceived for use on a given type of road-bed, be 
it dry, wet or snow-covered. 

[0005] Generally speaking, and leaving out of consid- 
eration the use for which it has been conceived, a good 
tyre must have, among other things, high features in 
terms of directional control and traction capability, as 
well as resistance to wear. : '•■ 

[0006] The directional control features, consisting in 
the tyre capability to maintain the set trajectory in a pre- 
cise manner, are positively affected by the presence of 
longitudinal grooves, whereas the traction capability 
features, consisting in the tyre capability to transmit tan- 
gential forces both in accelerating and braking, are in- 
creased by arranging grooves oriented in a direction 
transverse to the running direction. The efficiency of 
these transverse grooves for traction capability purpos- 
es increases as the groove orientation approaches a di- 
rection parallel to the tyre axis, so that usually for such 
grooves angles included between 45° and 90° are se- 
lected. 

[0007] After the above preliminary remarks, it should 
be noted that as regards tyres especially conceived for 
being run on a dry road-bed, the number and width of 
both longitudinal and trasverse grooves tend to be re- 
duced so as to improve resistance to wear, running nois- 
lessness and smoothless of the tyre. 
[0008] As regards running on a wet road-bed, on the 
contrary, a greater groove width is desired, above all 
with reference to the circumferential grooves the task of 
which is that of discharging the water gathered on the 
ground-contacting area of the tyre so as to avoid the 
occurrence of the well-known and dangerous aqua- 
plane effect. 

[0009] Finally, with reference to a running on a snow- 
covered road-bed, a great number of cuts or narrow 
grooves is required, so as to conveniently hold the snow 


picked up from the road-bed, because - as it is well 
known, a snow-on-snow friction coefficient is greater 
than a rubber-on -snow friction coefficient. 
[0010] EP-485,883 discloses a "directional winter 
5 type tyre tread" comprising at least three circumferen- 
tial ly extending straight grooves which divide said tread 
into four circumferentially extending rows of elastomeric 
blocks and a plurality of zig-zag transverse shaped 
grooves which extend from the lateral edges towards 
the equatorial plane of the tyre. 
[0011] Each block of the tyre tread according to EP- 
485,883 is provided with five lamellae (sipes) which form 
six small blocks of elastomeric material. Said lamellae 
cross each block and connect opposite sides of the par- 
allelogram shape possesed by said blocks. For this rea- 
son, said six small blocks are reciprocally movable when 
the tyre contacts the ground giving a good performance 
on the snow covered road, but causing a remarkable 
wear of the tread on dry road beds. 
[001 2] It clearly appears from the above that many dif- 
ficulties are encountered when one wishes to manufac- 
ture a multi-purpose tyre which simultaneously should 
meet all stated requirements which are in conflict wich 
each other and specifically emerge with reference to 
runnings on a dry, wet and snow-covered road-bed. 
[0013], In fact, arrangement of the circumferential 
wide grooves is in contrast both with the running require- 
ments on a dry road-bed preferring grooves of reduced 
sizes to increase the land portion of the tread pattern so 
as to improve the resistance to wear and running noise- 
lessness of same, and with the running requirements on 
a snow-covered road-bed, in which case wide grooves 
by promoting serf-cleaning of the tread pattern cause a 
limitation in the behavioural features of the tyre, in par- 
ticular traction capability and roadholding. 
[0014] The great number of cuts required for use on 
a snow-covered road-bed is in turn also in contrast with 
the running requirements on a dry road, because a too 
great number of cuts involves greater susceptibility to 
deformation of the land portions or blocks (which will 
bring about a noise increase and greater wear), as well 
as a reduction in the running stability and smoothness. 
[0015] As a result, therefore, present multi-purpose 
tyres have a moderately good roadholding on a wet 
road-bed, in any case lower than that of modern tyres 
specifically studied for being run on a wet road-bed, a 
moderately good traction capability on snow, but lower 
that that achieved with tyres specifically studied for win- 
ter climates, as well as an acceptable resistance to wear 
and sufficient roadholding on a dry road-bed, however 
without reaching the same level as the best "summer 
tyres" available on the market, 
[001 6] In accordance with the present invention , it has 
been found that by making a grooved composite pattern 
in a tread, with a wide central channel without side out- 
lets adapted to drain water from the ground-contacting 
area of the tyre under running conditions on a wet road- 
bed, transverse grooves adapted to ensure traction on 
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a dry road-bed, as well as longitudinal grooves to ensure 
a good directional control both on a dry and on a wet 
road-bed, and by making said longitudinal grooves in 
the form of a sequence of portions oriented obliquely to 
the circumferential direction as well as sipes particularly 5 
oriented and designed in combination with the trans- 
verse grooves and the tread pattern, excellent behav- " 
ioural qualities are achieved either on a dry, or a wet, or 
a snow-covered road-bed, which qualities are surpris- 
ingly higher than those of all known multi-purpose tyres 
and substantially of the same level as the most modern 
tyres specifically studied for each of the above uses. 
[001 7] In more detail the invention relates to a tyre for 
motor-vehicles provided with a grooved tread band hav- 
ing a multi-purpose composite pattern, wherein said pat- 
tern comprises: 

a central straight channel, extending circumferen- 
tially at a centered position with respect to the equa- 
torial plane of the tire; 

two series of circumferentially-distributed trans- 
verse grooves disposed at laterally-opposite posi- 
tions relative to the central channel and having a 
substantially inclined extension, symmetrically con- 
verging towards the circumferential channel itself; 
at least two circumferential grooves symmetrically 
spaced apart from the central channel and delimit- 
ing, together with the transverse grooves, two rows 
of center blocks extending at symmetrically side-by- 
side positions relative to the central channel, and 
two rows of shoulder blocks extending adjacent to 
opposite side edges of the grooved composite tread 
pattern; 

each of said circumferential grooves being defined 
by a sequence of parallel portions, oriented oblique- 
ly to the circumferential direction of the grooved 
composite tread pattem. in prderto give the groove 
itself a broken-line course, and each portion delim- 
iting the mutually opposite circumferential edges of 
a center block and a shoulder block, so that each 
of said center and shoulder blocks has a comer pro- 
jecting inwardly of the circumferential groove with 
respect to the opposite corner of the circumferen- 
tially adjacent block, said oblique portions of the two 
circumferential grooves converging towards the & 
central channel in a concordant direction with the 
converging direction of said transverse grooves. 

[001 8] The tyre is characterized by the fact that: 

50 

said central channel is defined by two continuous 
ribs to have two continuous edges, wherein each of 
the edges extend straight, 
the extension of said transverse grooves is inter- 
rupted by said continuous ribs before said trans- 55 
verse grooves open into the central channel; 
said circumferential ribs defining said central chan- 
nel are separated from the centre blocks by respec- 


tive circumferential internal boundary hollows; 
said shoulder blocks have first transverse lamellae 
cuts which are oriented, relative to the axial direc- 
tion, in an opposite direction to the inclination of- 
fered by the transverse grooves at said shoulder 
blocks and substantially according to the same an- 
gle, each said lamellae cuts consisting of two trans- 
verse lamellae, respectively inner and outer circum- 
ferehtially staggered relative to each other and in- 
terconnected by a lamellifprm connecting cut ex- 
tending in circumferential direction and crossing 
one of the transverse grooves so that each lamelli- 
form cut extend over two contiguous blocks; 
said centre blocks have second lamellae cuts 
having the same shape as the first lamellae cuts of 
the shoulder blocks. 

[0019] In particular, the oblique portions of the two cir- 
cumferential grooves converge in mirror image relation- 
ship towards the central channel, in a concordant direc- 
tion with the converging direction of said transverse 
grooves, forming an inclination angie included between 
2° and 5° with the circumferential direction. 
[0020] Preferably said central channel has a width in- 
cluded between 3% and 5% of the overall width of the 
grooved composite tread pattern, and a depth included 
between 6 and 10 mm, said central channel being de- 
limited by two side walls diverging towards the external 
surface of the composite tread pattern according to an 
angle included between 3° and 12°. 
[0021 ] In more detail, said side walls are joined to the 
central-channel bottom and the external surface of said 
composite pattern by arcs of a cercle the radius of cur- 
vature of which is included between 2 and 5 mm. 
[0022] Preferably, said circumferential grooves have 
a width, measured perpendicularly to the longitudinal 
extension of said oblique portions, between 5 and 10 
mm. The tranverse grooves have an increasingly grow- 
ing inclination and an increasingly diminishing width to- 
wards the central channel. 

[0023] In more detail, said transverse grooves each 
have a first portion extending at the shoulder blocks ac- 
cording to a given axial inclination, preferably included 
between 2° and 8°, and a second portion extending at 
the centre blocks according to an axial inclination great- 
er than that of the first portion, preferably included be- 
tween 15° and 45°. 

[0024] In a preferential solution, following the first por- 
tion of each transverse groove there is an intermediate 
portion opening into the corresponding circumferential 
groove and having an axial inclination of a value includ- 
ed between those of the axial inclinations of the first and 
second portions. 

[0025] It is also provided that the transverse lamellae 
should slightly project, each beyond the respective in- 
tersection point with the circumferential cut. 
[0026] Still in accordance with a preferential embodi- 
ment of the invention, said central channel is interposed 
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between two continuous circumferential ribs separated 
from the centre blocks by respective circumferential 
boundary hollows of a width included between 2 mm and 
2/3 of the width of the central channel. 
[0027] In a further aspect, the invention relates to a 
tire for motor- vehicles provided with a grooved tread 
band having a multi-purpose composite pattern, where- 
in said pattern comprises: 

a central straight channel, extending circumferen- 
tially at a centered position with respect to the equa- 
torial plane of the tire; 

two series of circumferentially-distributed trans- 
verse grooves disposed at laterally-opposite posi- 
tions relative to the central channel and having a 
substantially inclined extension, symmetrically con- 
verging towards the circumferential channel Itself; 
at least two circumferential grooves symmetrically 
spaced apart from the central channel and delimit- 
ing, together with the transverse grooves, two rows 
of center blocks extending at symmetrically side-by- 
side positions relative to the central channel, and 
two rows of shoulder blocks extending adjacent to 
opposite side edges of the grooved composite tread 
pattern; 

each of said circumferential grooves being defined 
by a sequence of parallel portions, oriented oblique- 
ly to the circumferential direction of the grooved 
composite tread pattern, in-order to give the groove 
itself a broken-line course, and each portion delim- 
iting the mutually opposite circumferential edges of 
a center block and a shoulder block, so that each 
of said center and shoulder blocks has a comer pro- 
jecting inwardly of the circumferential groove with 
respect to the opposite corner of the circumferen- 
tiaily adjacent block, said oblique portions of the two 
circumferential grooves converging towards the 
central channel in a concordant direction with the 
converging direction of said transverse grooves; 


characterized by the fact that: 

said tread band is made of a blend containing at 
least 15 parts by weight (for one hundred parts of 
rubber) of siliceous reinforcing filling ; 
the shape of at least one of the geometric features 
comprising width, depth and orientation of the 
grooves and cuts of said composite patterns is de- 
fined depending on the amount of siliceous filling 
incorporated into said blend wherein: 

said central channel is defined by two continu- 
ous ribs and has a width of between 3% to 5% 
of overall width of the grooved composite tread 
pattern and a depth between 6 mm and 10 mm; 
- each of said circumferential groove has a width 
included between 5 mm and 10 mm; 
each of said oblique portions of the circumfer- 


ential grooves forms an angle between 2° and 
5° with the circumferential direction of the tyre; 
each of said said transverse groove has a width 
included between 3 mm and 8 mm. 

5 

[0028] From some tests carried out by the Applicant, 
it has come out that this siliceous filling is preferably low- 
erthan 75 parts, preferably included between 15 and 50 
parts, and most preferably restricted between 15 and 25 
10 parts. 

[0029] Further features and advantages will become 
more apparent from the detailed description of a pre- 
ferred but non-exclusive embodiment of a tyre for motor- 
vehicles provided with a multi-purpose grooved tread 
15 according to the present invention, taken hereinafter, by 
way of non-limiting example, with reference to the ac- 
companying drawings, in which: 

Fig. 1 is a plan view of a circumferential portion of 
20 the grooved composite tread pattern in reference; 
Fig. 2 is a fragmentary transverse sectional view, to 
an enlarged scale, of the grooved composite pat- 
tern shown in Fig. 1 , taken at the central channel 
thereof; 

25 - Fig. 3 is a table reproducing the results of compar- 
ative tests concerning running on a dry road-bed, 
carried out on a tyre provided with a grooved tread 
pattern as in Fig. 1 and compared with other known 
tyres; 

30 - Fig. 4 is a table reproducing behavioural tests on a 
wet road-bed, carried out on a tyre provided with a 
grooved tread pattern as in Fig. 1 and compared 
with other known tyres; 

Fig. 5 is a graph obtained from comparative tests 
35 adapted to verify the aquaplane phenomenon on a 
bend; 

Fig. 6 is a table reproducing the results of compar- 
ative behavioural tests on a snow-covered road- 
bed, performed on the inventive tyre compared with 
40 other known tyres. 

[0030] Referring particularly to Fig. 1 , a tread pattern 
of the multi-purpose type for motor-vehicle tyres 
grooved according to the present invention has been 
! 45 generally identified by reference numeral 1 . 

[0031] The tread band, preferably made of a blend of 
elastomeric material containing a reinforcing filling of sil- 
iceous material in an amount included between 15 and 
25 parts by weight for one hundred parts of rubber, has 

50 a central channel 2 extending eircumferentially in a cen- 
tered position to the equatorial tyre plane, denoted by 
axis "X" in Fig. 1 and having a depth "H" included be- 
tween 6 and 10 mm, preferably of 8 mm. 
[0032] Preferentially, as shown in Fig. 2, the central 

55 channel 2 Is delimited between two side walls 2a diverg- 
ing. towards the external surface "S" of the composite 
tread pattern 1 according to an angle "a" included be- 
tween 6° and 24°, preferably of 16°. The side walls 2a 
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are Joined to the channel bottom 2 b and the external sur- 
face "S" by internal and external arcs of a circle "RV 
and "R2" respectively, the radius of curvature of which 
has a value included between 2 and 5 mm. 
[0033] In a preferential solution, the value of radius 
"R1" for the internal arcs of a circle is provided to be 
equal to 2.7 mm, whereas the value of the radjus of cur- 
vature ,, R2 M for the external arcs of a circle is provided 
to correspond to 4 mm. 

[0034] In addition, the central channel 2 has a width, 
identified by "I" and delimited by the intersection points 
of the side wall "2a" projections with the surface "S", 
which is preferably included between 3% and 5% of the 
overall width "L" of the composite tread pattern. By way 
of example, for a tread pattern adapted to a tyre of size 
175/70 R 13 in which the overall width "L" of the com- 
posite tread pattern is 1 95 mm, the width "I" of the central 
channel preferably corresponds to 7 mm. 
[0035] The composite tread pattern 1 further has two 
series of transverse grooves 3 distributed circumferen- 
tially at laterally-opposite positions relative to the central 
channel 2, as well as at least two circumferential 
grooves 4 spaced apart symmetrically from the centre 
line of the central channel 2 (equatorial plan "X") by a 
distance "d" included between 25 mm and 40 mm, pref- 
erably corresponding to 30 mm. 
[0036] The transverse 3 and longitudinal 4 grooves 
preferably have the same width as the central channel 
2 and define two rows of rhomboidal centre blocks 5 on 
the surface "S" of the composite tread pattern, which 
centre blocks extend at symmetrically side-by-side po- 
sitions relative to the central channel 2, and two rows of 
shoulder blocks 6, of substantially rhomboidal shape 
too, which extend along the opposite side edges 7 of the 
composite tread pattern. 

[0037] The shoulder blocks 6 are separated from the 
side edges 7 7 by circumferential continuous external 
boundary hollows 9 preferably of a lower width than the 
transverse grooves 3; 

[0038] Advantageously, the transverse grooves 3 dis- 
posed respectively on opposite sides relative to the cen- 
tral channel 2, have a substantially inclined extension, 
symmetrically converging towards the circumferential 
channel itself, the angle of which becomes increasingly 
wider towards said channel. 

[0039] In more detail, each transverse groove 3 has 
a first portion 3a extending at the shoulder blocks 6 ac- 
cording to a predetermined axial inclination "pr, and a 
second portion 3b extending at the centre blocks 5 with 
an axial inclination "02" greater than the axial inclination 
of the first portion 3a. 

[0040] In more detail, with reference to the first portion 
3a, the axial inclination, that is angle "pi " formed by said 
portion with a trajettory "Y" parallel to the tyre axis, that 
is perpendicular to the equatorial plan "X", is provided 
to be included between 2° and 8°, and preferably to cor- 
respond to 4°30'. The axial inclination of the second por- 
tion 3b is in turn included between 1 5 P and 45° and pref- 


erably is 25°. 

[0041] It is also provided that the first portion 3a of 
each transverse groove 3 be followed by an intermedi- 
ate portion 3c opening into the corresponding circum- 

5 ferential groove 4 and having an axial inclination of a 
value included between those of the axial inclinations 
M p1" and "p2" of the first and second portions 3a, 3b. 
[0042] Advantageously, the extension of the trans- 
verse grooves 3 is interrupted before said grooves open 

io into the central channel 2, by a pair of continuous cir- 
cumferential ribs 8 delimiting the central channel on re- 
spectively opposite sides and having a rounded outline 
by effect of the arcs of the external circles "R2". Such 
circumferential ribs 8 preferably are separated from the 

'5 centre blocks 5 by respective inner-delimitation circurrv 
ferential hollows 8a, of a depth "h" (Fig. 2) included be- 
tween 2 mm and 2/3 of the DEPTH of the central channel 
2, preferably in the order of 2-3 mm, and a width included 
between 1 .5 and 2.5 mm, preferably equal to 1 .8 mm. 

20 [0043] In an original manner, as clearly shown in Fig. 
1 , each circumferential groove 4 is defined by a se- 
quence of parallel portions 4a oriented obliquely to the 
circumferential direction, so as to give a broken -line 
course to the groove itself; 

25 [0044] As can be seen from Fig. 1 , each portion 4a 
delimits the respectively opposite circumferential edges 
of one of the centre blocks 5 and one of the shoulder 
blocks 6, so that each centre block 5 and shoulder block 
6 has a corner 5a, 6a projecting inwardly of the circum- 

30 ferential groove 4 with respect to the opposite corner 5b, 
6b of the circumferentially adjacent block 5, 6. 
[0045] It is provided to advantage that the inclined 
portions 4a of the circumferential grooves 4 should con- 
verge in mirror image relationship towards the central 

35 channel 2, in a direction concordant with the converging 
direction of the transverse grooves 3, so that the projec- 
tion of blocks 5, 6 Is defined by an acute angle at the 
respective corners 5a, 6a. 

[0046] More particularly, each inclined portion 4a of 

40 the longitudinal grooves 4 forms an angle of inclination 
V included between 2° and 5°, and preferably of 3°, 
with the circumferential direction of the tyre. 
[0047] The width "W" of each circumferential groove 
4, measured at right angles to the longitudinal extension 

45 direction of each oblique portion 4a, is included between 
5 and 10 mm, and preferably corresponds to 7 mm. 
[0048] Still in accordance with the present invention, 
the shoulder blocks 6 have first lamelliform cuts 1 0, each 
of which is formed of a sequence of cuts 10a, 10b, usu- 

50 ally referred to as "lamellae" or "fins", of a depth smaller 
by about 1 mm than that of the longitudinal 4 and trans- 
verse 3 grooves. More particularly, each lamelliform cut 
10 has an inner transverse lamella 10a and an outer 
transverse lamella 10b parallel to each other and cir- 

55 cumferentially spaced apart, interconnected by a cir- 
cumferential cut 10c, about 1 mm deep, extending par- 
allelly to the circumferential direction of the tyre. 
[0049] As viewed from Fig. 1, each circumferential cut 


9 EP0 753 418B1 10 


1 0c crosses one of the transverse grooves 3, preferably 
at the passage point between the first portion 3a and the 
intermediate portion 3c, so that each lamelliform cut 10 
extends over two contiguous blocks 6. 
[0050] The transverse lamellae 10a, 10b are advan- 5 
tageousiy inclined, with reference to the axial direction - 
Y, in an opposite direction to the transverse grooves 3, 
preferably according to an angle "5" of a value close to 
or equal to angle "01 " formed by the first portions 3a of 
said transverse grooves. 

[0051] It is also provided that the transverse lamellae 
1 0a, 1 0b should slightly project beyond their intersection 
point with the circumferential cut 1 0c. 
[0052] In a preferential solution, the outer transverse 
lamellae 1 0b have an end portion 1 0d disposed in the 
extension of the lamella itself and crossing the external- 
delimitation hollow 9; this end portion 10d has a length 
included between 7 mm and 10 mm and preferably of 8 
mm, and a width included between 1 .5 and 2.5 mm, pref- 
erably of 2 mm. 

[0053] Second lamelliform cuts 11 are also present. 
They are formed on the centre blocks 5 and shaped in 
the same manner as the first lamelliform cuts 1 0. In more 
detail, each lamelliform cut 11 has an inner transverse 
lamella 1 1 a and an outer transverse lamella 11b, orient- 25 
ed according to said angle "8 M and mutually intercon- 
nected by a circumferential connecting cut 11c extend- 
ing through the second portion 3b of the corresponding 
transverse groove 3. 

[0054] According to a further feature of the present 30 
invention, the transverse grooves 3 have an increasing- 
ly growing width as they move away from the central 
channel 2. More particularly, the width "V1 u of the trans- 
verse grooves 3 at the first portions 3b is provided to be 
included between 3 mm and 8 mm/and preferably it var- 35 
ies from a minimum value of 3 mm to a maximum value 
of 8 mm, moving away from the central channel 2. The 
detectable width "V2" at the first portions 3a, and at the 
intermediate portions 3c of the transverse grooves 3 is 
in turn included between 4 mm and B mm, and is at least 40 
constant but preferably increasingly growing, moving 
away from the central channel 2. 
[0055] From the above description, it is possible to 
see that the presence of the large central channel 2 and 
the circumferential grooves 4 gives the composite tread 
pattern 1 a high water-draining capability and therefore 
an excellent resistance to the aquaplane phenomenon. 
[0056] It should be noted thatthe negative effects due 
to the projection of the block corners 5a, 6b inwardly of 
the circumferential grooves 5, that should adversely af- so 
feet the water drainage from the grou nd-contacting area 
of the tyre, are surprisingly eliminated in that they are 
efficiently compensated for by the fact that the central 
channel 2, as it is delimited between the continuous ribs 
8, is completely devoid of side outlets and therefore all ss 
the water gathered at the cehtrai region of the ground- 
contacting area is pushed along the channel itself with 
a high pressure ensuring a quick evacuation of same. 


The water gathered at the tyre shoulders is, on the con- 
trary, evacuated by virtue of the angular variation in the 
axial direction of the transverse grooves 3, as well as 
the arrangement of same converging in a mirror image 
towards the central channel 2. 
[0057] The siliceous material filling used in the blend 
of the tread band also helps in improving the tyre adhe- 
sion, above all on a wet road; in addition, the orientation 
of the transverse grooves 3 which approaches the axial 
direction close to the edges 7 of the tread pattern, helps 
in improving the traction capability on every type of road- 
bed, which i traction capability is further enhanced by the 
inclination of the oblique portions 4a forming the longi- • 
tudinal grooves 4. in fact, corners 5a, 6a of blocks 5, 6 
projecting inwardly of the circumferential grooves 4 sus- 
btantially behave like a series of teeth exerting an effi- 
cient grip either on a dry, or a wet, or a snow-covered 
road. In case of running oh a snow-covered road-bed, 
the projecting corners 5a, 6a efficiently hold the snow, 
thereby improving the traction capability and adhesion 
even under these conditions. 

[0058] Adhesion on the snow is further increased by 
the presence of the siliceous material as the reinforcing 
filling in the blend froming the tread band. 
[0059] In this connection it has been found that the 
use of siliceous material in a given amount, as the rein- 
forcing filling in the blend, has by itself the effect of in- 
creasing the grip features of the blend on a wet and 
snow-covered ground and therefore it advantageously 
integrates with the geometrical features of the inventive 
pattern, compensating for disadvantages and empha- 
sizing the advantages connected with such features; 
more particularly, at least one of the.features comprising 
shape, width, depth and inclination of the grooves and 
cuts in the tread pattern, is defined, within the above 
mentioned variability ranges, depending on the quantity 
of the siliceous material incorporated into the blend, so 
as to maximize the synergistic effect between the geo- 
metric features of the pattern and the physical features 
of the blend for the purpose of achieving the intended 
results. 

[0060] For example, the negativeness of a specific 
width or of some grooves' orientation In respect of trac- 
tion capability or roadholding can be advantageously 
compensated for by an approriate amount of siliceous 
filling; this amount, always greater than 15 parts by 
weightforone hundred parts of rubber, is preferably low- 
er than 75 parts, more preferably included between 15 
and 50 parts and most preferably restricted to 15-25 
parts. 

[0061] In particular, the use of the siliceous material 
available on the market from the known company DE- 
GUSSA under the commercial name "ULTRASIL VN3" 
has been found convenient. 

[0062] The mirror , orientation of the transverse 
grooves 3 gives the tyre a tread pattern of a clearly di- 
rectional type, wherein the preferring rolling direction is 
the one marked by arrow "F" in Fig. 1 , leading the trans- 
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verse grooves 3 to enter the ground-contacting area of 
the tyre starting from their axially internal end. Advanta- 
geously, the presence of the lamelliform cuts 10, 11 , in- 
volving transverse lamellae 10 a, 10b, 11a, 11b oriented 
according to an opposite angle to that of the transverse 
grooves 3, ensures maintenance of an excellent grip on 
the road-bed even during a braking operation , when the 
tangential forces are directed in the opposite direction 
to that normally imposed by the torque, with reference 
to which the rolling direction "F" is allocated. 
[0063] Reproduced in Figs. 3 to 6 are the results ob- 
tained from different comparative tests carried out on a 
prototype tyre provided with a grooved tread pattern ac- 
cording to the above description, as compared with oth- 
er tyres available on the market. 
[0064] In more detail, with reference to tables shown 
in Figs. 3 and 4. columns identified by 1 , 2, 3 and 4 refer 
to the test results achieved on the following tyre types, 
respectively: 

- column 1 = a Pirelli tyre "P 2000" particularly con- 
ceived for use on a dry road-bed; 

- column 2 = a known tyre provided with a central 
channel, particularly suggested for use on a wet 
road-bed; 

column 3 = a known tyre specifically typified as "En- 
ergy", that is of the "low-rolling-resistance type"; 
column 4 = a prototype tyre having a carcass cor- 
responding to that of a Pireliy tyre P 2000, with a : 
tread containing 20% of the siliceous filling and a 
composite tread pattern made in accordance with 
the present invention. 

[0065] In all tests, tyres had the following sizes: 
175/65 R 14. 

[0066] Referring particularly to Fig. 3, the table therein 
shown reproduces the results achieved after driving 
tests on a track, on a dry road-bed, carried out with ref- 
erence to behavioural qualities. 
[0067] Rows A, B, C, D, E, F, G, H reproduced therein 
represent scores obtained by the individual tyres with 
reference to the following entries, respectively: 

A = directional running control on a straight stretch; 

B = steering stiffness; . 

C = response quickness to steering; 

d = progressive rate of response to steering; 

E = direction stability on a bend; 

F = insertion quickness on a bend; 

G = transverse yielding; 

H = ride comfort. 

[0068] The awarded scores, on a 1 to 1 0 scale, show 
the obtained judgement with reference to the different 
aspects considered during the test, i.e. the better the 
results the higher the awarded score. 
[0069] As can be seen from the table shown in Fig. 3, 
the behaviour of the tyre having the composite tread pat- 


tern according to the invention, with reference to a run- 
ning on a dry road-bed, is substantially in line with the 
behaviour of the tyre (Pirelli "P 2000"). having the same 
carcass structure arid in which the composite tread pat- 
s tern has been specifically studied for running on a dry 
road-bed, the results of which are reproduced in column 

1. It is possible tp note that the tyre referred to in column 

2, expressly conceived for enhancing performance on 
a wet road-bed, has quite lower behavioural features 

10 with reference to the test on a dry road-bed. 

[0070] In the table in Fig. 4, referred to the running 
behaviour on a wet road-bed, rows A, B, C represent 
respectively: 

*s A = control capability; 

B = responsiveness to aquaplane phenomenon 
C = traction capability. 

[0071] From said table one can see that the tyre in 
20 reference has obtained, in all respects, higher average 
scores than those of all other tyres tested. Only the tyre 
referred to in column 2, expressly studied for use on a 
wet road-bed, has a better behaviour specifically re- 
ferred to the aquaplane phenomenon, 
25 [0072] Graph in Fig. 5 shows the performance of the 
tested tyres with reference to how they behave under 
aquaplane conditions on a bend. 
[0073] More particularly, shown on the y-axjs is the 
transverse acceleration achieved, in m/s 2 , depending 
30 on the running speed, reproduced on the x-axis in Km/ 
h, on a bend. : 

[0074] Marked by 1 , 2, 3 and 4 are the curves respec- 
tively obtained by the tyres referred to in columns 1 , 2, 
3 and 4 in the tables shown in Figs. 3, 4. 

35 [0075] From this graph it is apparent that the tyre pro- 
vided with the tread pattern in reference, shown by curve 
4, has a better behaviour than the three other tested 
tyres, above all at relatively high speeds, due both to the 
higher transverse acceleration borne, and the higher 

40 speed achieved before the complete "aquaplane", that 
is a bearable transverse acceleration corresponding to 
zero. 

[0076] Table shown in Fig. 6 reproduces the scores 
obtained by tyres in a test for checking behaviour of 
45 same on a snow-covered road-bed. 

[0077] Referring to this table, columns 1, 2, 3 and 4 
respectively relate to: 


50 


55 


column 1 = the known tyre referred to in column 2 
in tables 3 and 4, particularly envisaged for use on 
a wet road-bed; 

column 2 = a known tyre specifically conceived for 
the so-called "All-Season" use; 
column 3 = Pireliy tyre "P 2000", particularly envis- 
aged for being run on a dry road-bed; 
column 4 = a prototype tyre having the same car- 
cass as tyre "P 2000", with a tread containing 20% 
of siliceous filling and a grooved composite pattern 
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made according to the present invention. 

[0078] Rows A, B, C, D, E, F, G reproduce scores re- 
ferred to the following behavioural aspects, respective- 
ly: 5 

A = traction capability under pickup conditions ; 
(starting friction); 

B = traction capability under running conditions (dy- 
namic friction); 10 
C = directional stability on a straight stretch; 
D = side roadholding on a bend; 
E = braking under grip conditions (unlocked wheels, 
active ABS); 

F = braking under skidding conditions (locked *5 

wheels, inactive ABS); 

G = driving power on pick-up. 

[0079] From said table it clearly appears that the tyre 
provided with a grooved tread according to the invention 20 
has, from all the examined points of view, an excellent 
running behaviour on a snow-covered road-bed, not on- 
ly with undoubtedly higher results than those of the tyres 
referred to in columns 1 and 3, envisaged for a wet and 
a dry road-bed respectively, but, surprisingly, also with 25 
higher results with reference to those in column 2, con- 
cerning a tyre specifically studied for "All-Season" use, 
and therefore openly of the winter type, : . • 
[0080] It is therefore apparent that the present inven- 
tio n has enabled different plan nirig features to be inte- 30 
grated in the composite tread pattern, each of said fea- 
tures taken by itself being negative versus at least one 
of the different tyre behaviours (since it is positive only 
versus one particular behaviour alone) in such a syner- 
gistic combination that an exclusively positive overall re- 35 
suit is achieved, that is equal to or better than the result 
found in known tyres, taking into account any behaviour- 
al aspect on a road. 

[0081] Obviously, many modifications and variations 
may be made to the Invention as conceived, ail of them *o 
falling within the scope of the annexed claims. 
[0082] . In particular, the dimensional parameters re- 
ferring to the groove width have been allocated with ref- 
erence to a prototype tyre on the circumferential exten- 
sion of which four diff erent block-arrangemet pitches are 45 
alternated (the block-arrangement pitch being repre- 
sented by the circumferential extension of a block and 
the groove adjacent thereto), combined with each other 
to define a given "pitch sequence" of the tread. 
[0083] Therefore, the groove sizes can undergo mod- so 
ifications with respect to the previously described val- 
ues, even depending on the number of the foreseen 
pitches, which number in the composite tread pattern in 
reference may vary between 2 and 4. 


Claims 

1. A tire for motor-vehicles provided with a grooved 
tread band having a multi-purpose composite pat- 
tern, wherein said pattern comprises: 

a central straight channel (2), extending cir- 
cumferentially at a centered position with re- 
spect to the equatorial plane ("X") of the tire; 
two series of circumferentially-distributed 
transverse grooves (3) disposed at laterally-op- 
posite positions relative to the central channel 
(2) and having a substantially inclined exten- 
sion, symmetrically converging towards the cir- 
cumferential channel itself; 
at least two circumferential grooves (4) sym- 
metrically spaced apart from the central chan- 
nel (2) and delimiting, together with the trans- 
verse grooves (3), two rows of center blocks (5) 
extending at symmetrically side-by-side posi- 
tions relative to the central channel (2), and two 
rows of shoulder blocks (6) extending adjacent 
to opposite side edges (7) of the grooved com- 
posite tread pattern; 

each of said circumferential grooves (4) being 
defined by a sequence of parallel portions (4a), 
oriented obliquely to the circumferential direc- 
tion of the grooved composite tread pattern (1 ), 
in order to give the groove itself a broken-line 
course, and each portion delimiting the mutual- 
ly opposite circumferential edges of a center 
block (5) and a shoulder block (6), so that each 
of said center (5) and shoulder (6) blocks has- 
a corner (5a, 6a) projecting inwardly of the cir- 
cumferential groove (4) with respect to the op- 
posite corner (5b, 6b) of the circumferentially 
adjacent block (5, 6), said oblique portions (4a) 
of the two circumferential grooves (4) converg- 
ing towards the central channel (2) in a con- 
cordant direction with the converging direction 
of said transverse grooves (3); 

characterized by the fact that: 

said central channel is defined by two continu- 
ous ribs (8) to have two continuous edges, 
wherein each of the edges extend straight, 
- the extension of said transverse grooves is in- 
terrupted by said continuous ribs before said 
transverse grooves open into the central chan- 
nel; 

said circumferential ribs (8) defining said cen- 
tral channel (2) are separated from the centre 
blocks (5) by respective circumferential internal 
boundary hollows (8a); 

said shoulder blocks have first transverse la- 
mellae cuts (1 0) which are oriented, relative to 
the axial direction, in an opposite direction to 
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the inclination offered by the transverse 
grooves (3) at said shoulder blocks (6) and sub- 
stantially according to the same angle, each 
said lamellae cuts (10) consisting of two trans- 
verse lamellae, respectively inner (10a) and 
outer (1 Ob) circumferentially staggered relative 
to" each other and interconnected by a lamelli- 
form connecting cut (10c) extending in circum- 
ferential direction and crossing one of the trans- 
verse grooves (3) so that each lame! lif 6 rm cut 
( 1 0c) extend over two contiguous blocks; 
said centre blocks (5) have! second lamellae 
cuts(1 1 ) having the same shape as the first la- 
mellae cuts (1 0) of the shoulder blocks (6). 

2. A tyre according to claim 1, characterized in that 
each oblique portion (4a) of the circumferential 
grooves (4) forms an inclination angle included be- 
tween 2° and 5° with the circumferential direction. 

3. A tyre according to claim 1 , characterized in that 

said circumferential grooves (4) have a width ("W"), 
measured perpendicularly to the longitudinal exten- 
sion of said inclined portions (4a), included between 
5 mm and 10 mm. 

4. A tyre according to claim 1 , characterized in that 

said central channel (2) has a width ("1") included 
between 3% and 5% of the overall width ("L") of the 
grooved composite tread pattern (1). 

5. A tyre according to claim i , characterized in that 

said central channel (2) has a depth ("H") included 
between 6 and 1 0 mm. 

6. A tyre according to claim 1 , characterized in that 
said central channel (2) is delimited by two side 
walls (2a) diverging towards the external surface 
("S") of the composite tread pattern according to an 
angle ("a") included between 6° and 24°. 

7. A tyre according to claim 1 , characterized in that 
said side walls (2a) are joined to the central-channel 
bottom (2b) and the external surface ("S") of said 
composite tread pattern by arcs of a cercle ("R1", 
"R2") the radius of curvature of which is included 
between 2 and 5 mm, 

8. A tyre according to claim 1 , characterized in that 

said tranverse grooves (3) have an increasingly 
growing axial inclination towards the central chan- 
nel (2). ; 

9. A tyre according to claim 8, characterized in that 

said transverse grooves (3) each have a first portion 
(3a) extending at the shoulder blocks (6) according 
to a given axial inclination ("pi") and a second por- 
tion (3b) extending at the centre blocks (5) accord- 


ing to an axial inclination ("p2") greater than the ax- 
ial inclination ("pi") of the first portion (3a). 

10. A tyre according to claim 8, characterized In that 
s said transverse grooves (3) have an increasingly 

growing width as they move away from the central 
channel (2). 

11. A tyre according to claim 9, characterized In that 

10 the axial inclination ("pil") of said first portion (3a) is 
included between 2° and 8°. 

12. A tyre according to claim 9, characterized in that 

the axial inclination ("fte") of said second portion 
'5 (3b) is included between 15° and 45°. 

13. A tyre according to claim 9, characterized in that 

following the first portion (3a) of each transverse 
groove (3) there is an intermediate portion (3c) 
20 opening into the corresponding circumferential 
groove (4) and having an axial inclination of a value 
included between those of the axial inclinations 
( M p1 "P2 M ) of the first and second portions (3a, 3b). 

25 14. A tyre according to claim 1 , characterized in that 

said transverse lamellae (1 0a, 1 0b) slightly project 
each beyond the respective intersection point with 
the circumferential cut (10c); 

30 15. A tyre according to claim 1 , characterized in that 
the DEPTH of the circumferential internal boundary 
hollows (Ba) is included between 2 mm and 2/3 of 
the DEPTH of the central channel and the width of 
said boundary hollows (8a) is included between 1,5 

35 mm and 2,5 mm. 

16. A tyre according to claim 1 , characterized In that 
said tread band is made of a blend of elastomer ma- 
terial containing a reinforcing filling of siliceous ma- 

^o terial in an amount included between 15 and 25 
parts by weight for one hundred parts of rubber. 

17. A tire for motor-vehicles provided with a grooved 
tread band having a multi-purpose composite pat- 

« tern, wherein said pattern comprises; 

a central straight channel (2), extending cir- 
cumferentially at a centered position with re- 
spect to the equatorial plane ("X") of the tire; 

so - two series of circumferentially-distributed 
transverse grooves (3) disposed at laterally-op- 
posite positions relative to the central channel 
(2) and having a substantially inclined exten- 
sion, symmetrically converging towards the cir- 

55 cumferential channel itself; 

at least two circumferential grooves (4) sym- 
metrically spaced apart from the central chan- 
nel (2) and delimiting, together with the trans- 
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verse grooves (3), two rows of center blocks (5) 
extending at symmetrically side-by-side posi- 
tions relative to the central channel (2), and two 
rows of shoulder blocks :(6) extending adjacent 
to opposite side edges (7) of the grooved com- s 
posite tread pattern; 

each of said circumferential grooves (4) being 
defined by a sequence of parallel portions (4a), 
oriented obliquely to the circumferential direc- 
tion of the grooved composite tread pattern (1 ) , 10 
in order to give the groove itself a broken-line 
course, and each portion delimiting the mutual- 
ly opposite circumferential edges of a center 
block (5) and a shoulder block (6), so that each 
of said center (5) and shoulder (6) blocks has « 
a comer (5a, 6a) projecting inwardly of the cir- 
cumferential groove (4) with respect to the op- 
posite comer (5b, 6b) of the circumferentially 
adjacent block (2), said oblique portions (4a) of 
the two circumferential grooves (4) converging 20 
towards the central channel (2) in a concordant 
direction with the converging direction of said 
transverse grooves (3); 

characterized by the fact that: 25 

said tread band is made of a blend containing 
at least 1 5 parts by weight (for one hundred 
parts of rubber) of siliceous reinforcing filling; 
the shape of at least one of the geometric fea- so 
tures comprising width, depth and orientation 
of the grooves and cuts of said composite pat- 
terns is defined depending on the amount of sil- 
iceous filling incorporated into said blend 
wherein: 55 

said central channel is defined by two con- 
tinuous ribs (8) and has a width ("I") of be- 
tween 3% to 5% of overall width ("L") of the 
grooved composite tread pattern (1 ) and a 40 
depth (H) between 6 mm and 10 mm; 
each of said circumferential groove (4) has 
a width (W) Included between 5 mm and 1 0 
mm;. ' 

each of said oblique portions (4a) of the cir- 45 
cumferential grooves (4) forms an angle a 
between 2°and 5° with the circumferential 
direction of the tyre- 
each of said said transverse groove (3) has 
a width included between 3 mm and 8 mm. so 


PatentansprUche 

1 . Reif en fur Kraftfahrzeuge, der mit einem Nuten auf- 55 
weisenden.Laufflachenband yersehen ist, welches 
ein Mehrzweck-Verbundmuster aufweist, wobei 
dieses Muster. 


einen zentralen geraden Kanal (2), der sich am 
Umfang in einer zentrierten Position bezuglich 
der Aquatorialebene (X) des Reif ens erstreckt, 
zwei Reihen von am Umfang verteilten Quer- 
nuten (3), die in seitlich gegenuberliegenden 
Ppstitionen bezuglich des zentralen Kanals (2) 
angeordnet srnd und eine im wesentlichen ge-: 
neigte Erstreckung mit symmetrischem Kon- 
. vergierenzu demUmfangskanalselbsthaben, 
und 

wenigstens zwei Umfangsnuten (4) aufweist, 
die symfnetrisch im Abstand von dem zentralen 
Kanal (2) angegordnet sind und zusammen mit 
den Quern uten (3) zwei Reihen von Mittenblok- 
ken (5), die sich an symmetrisch Seite an Seite 
befindlichen Positionen bezuglich des zentra- 
len Kanals (2) erstrekken, und zwei Reihen von 
. Schulterblocken (6) begrenzen, die sich an- 
grenzend an gegenuberliegende Seitenrander 
(7) des mit Nuten versehenen Verbundlauffla- 
chenmusters erstrekken, 
wobei jede der Umfangsnuten (4) durch eine 
Folge von parallelen Abschnitten (4a) gebildet 
wird, die schrag zu der Umfangsrichtung des 
mit Nuten versehenen Verbundlaufflachenmu- 
sters (1) ausgerichtet sind, urn der Nut selbst 
einen Verlauf mit gebrochener Linie zu geben, 
wobei jeder Abschnitt die wechselseitig gegen- 
uberliegenden Umfangsrander eines Mitten- 
blocks (5) und eines Schulterblocks (6) be- 
grenzt, so da3 jeder Mittenblock (5) und jeder 
Schulterblock (6) eine Ecke (5a, 6a) hat, die 
von der Umfangsnut (4) bezuglich der gegen- 
uberliegenden Ecke (5b, 6b) des am Umfang 
benachbarten Blocks (5, 6) nach innen vor- 
springt, und 

wobei die schragen Abschnitte (4a) der beiden 
Umfangsnuten (4) zu dem zentralen Kanal (2) 
in einer Richtung konvergieren, die mit der kon- 
vergierendenRichtungderQuernuten (3)uber- 
einstimmt, 

dadurch gekennzeichnet, 

daB der zentrale Kanal von zwei fortlaufenden 
Rippen (8) gebildet wird, so daB er zwei fortlau- 
fende Rander hat, wobei jeder der Rander sich 
gerade erstreckt, 

daB die Erstreckung der Quemuten durch die 
fortlaufenden Rippen unterbrochen wird, bevor 
die Quernuten in den zentralen Kanal miihden, 
daB die den zentralen Kanal (2) begrenzende 
Umfangsrippen (8) von den Mittenblocken (5) 
durch entsprechende am Umfang befindliche 
innere Begrenzungsrinnen (8a) getrennt wer- 
den, 

daB die Schulterblocke erste dunne Querein- 
schnitte (1 0) haben, diebezuglich.der Axialrich- 
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tung in entgegengesetzte Richtung zur Nei- 
gung, die durch die Quernuten (3) an den 
Schulterblocken (6) aufgeboten wird und im 
wesentlichen entsprechend dem gleichen Win- 
kel ausgerichtet sind, wobei jeder der dunnen s 
Einschnitte (10) aus zwei diinnen Querein- 
schnitten, namiich einem inneren (10a) und ei- 
nem auBeren (1 Ob) besteht, die am Umfang zu- 
einander versetzt und mlteinander durch einen 
dunnen verbindenden Einschnitt (1.0c) verbun- 10 
den sind, dersich in Umfangsrichtu ng erstreckt 
und eine der Quernuten;(3) kreuzt, so daB sich 
jeder dunne Einschnitt (1 6c) uberzwei benacn- 
barte Blocke erstreckt, und 
■ die Mittenblocke (5) zwelte dunne Einschnitte 15 
(11) mit der gleichen Form wie die ersten duri- 
nen Einschnitte (10) der Schulterblocke (6) ha- 
ben. 


2. Reifen nach Anspruch 1, dadurch gekennzeich- 20 
net, daB jeder schrage Abschnitt (4a) derUmfangs- 
nuten (4) einen Neigungswinkel zwischen 2° und 5° 
mit der Umfangsrichtung bildet. 

3. Reifen nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Umfangsnuten (4) eine senkrecht zur 
Langserstreckung der geneigten Abschnitte (4a) 
gemessene Breite (W) zwischen 5 mm und 10 mm 
haben. 

4. Reifen nach Anspruch 1, dadurch gekennzeich- 
net, daB der zentrale Kanal.(2) eine Breite (1) zwi- 
schen 3% und 5% der Gesarritbreite (L) des mit Nu- 
ten versehenen VerbundlaufflSchenmusters (1) hat. 

5. Reifen nach Anspruch t, dadurch gekennzeich- 
net, daB der zentrale Kanal (2) eine Tiefe (H) zwi- 
schen 6 und 10 mm hat. 

6. Reifen nach Anspruch 1, dadurch gekennzeich- 40 
net, daB der zentrale Kanal (2) von zwei Seiten- 
wanden (2a) begrenztwird, diezu der AuBenflache 

(S) des Verbundlaufflachenmusters entsprechend 
einem Winkel a zwischen 6 Q und 24° divergieren. 

45 

7. Reifen nach Anspruch 1, dadurch gekennzeich- 
net, daB die Seitenwande (2a) mit dem Boden (2b) 
des zentralen Kanals und der AuRenfiache (S) des 
Verbundlaufflachenmusters durch Bogen eines 
Kreises (R1, R2) verbunden sind, dessen Kriim- so 
mungsradius zwischen 2 und 5 mm liegt. 

8. Reifen nach Anspruch 1, dadurch gekennzeich- 
net, daB die Quernuten (3) eine zunehmend an- 
wachsende axiale Neigung zum zentralen Kanal (2) 55 
hin haben. 

9. Reifen nach Anspruch B, dadurch gekennzeich- 


net, daB jede Quernut (3) einen ersten Abschnitt 
(3a), dersich an den Schulterblocken (6) entspre- 
chend einervorgegebenen axiaien Neigung (p1) er- 
streckt, und einen zweiten Abschnitt (3b) hat, der 
sich ah dem Mittenblock (5) entsprechend einer 
axiaien Neigung (p2) erstreckt, die grdfcer ist, als 
die axiale Neigung (p1) des ersten Abschnitts (3a). 

10. Reifen nach Anspruch 8, dadurch gekennzelch- 
net, daB die Quernuten (3) eine zunehmend wach- 
sende Breite haben, wenn sie sich von dem zentra- 
len Kanal (2) entfernen. 

11. Reifen nach Anspruch 9, dadurch gekennzeich- 
net, daB die axiale Neigung (p1) des ersten Ab- 
schnitts (3a) zwischen 2° und 8° liegt. 

12. Reifen nach Anspruch 9, dadurch gekennzelch- 
net, daB die axiale Neigung (P2) des zweiten Ab- 
schnitts (3b) zwischen 15° und 45° liegt. 

13. Reifen nach Anspruch 9, dadurch gekennzeich- 
net, daB auf den ersten Abschnitt (3a) einer jeden 
Quernut (3) ein Zwischenabschnitt (3c) folgt, der in 
die entsprechende Umfangsnut (4) mundet und ei- 
ne axiale Neigung miteinem Wert hat, derzwischen 
denen der axiaien Neigungen (P1, p2) des ersten 
und zweiten Abschnitts (3a, 3b) liegt. 

14. Reifen nach Anspruch 1, dadurch gekennzeich- . 
net, daB die dunnen Quereinschnitte (1 0a, 1 0b) je- 
weils leicht uber den entsprechenden Kreuzungs- 
punkt mit dem in Umfangsrichtung verlaufenden 
Einschnitt (10c) vorstehen. 

15. Reifen nach Anspruch 1, dadurch gekennzeich- 
net, daB die Tiefe der am Umfang befindlichen in- 
neren Begrenzungsrinnen (8a) zwischen 2 mm und 
2/3 der Tiefe des zentralen. Kanals liegt, und daf3 
die Breite der Begrenzungsrinne (8a) zwischen 1 ,5 
mm und 2,5 mm betragt. . 

16. Reifen nach Anspruch 1, dadurch gekennzelch- 
net, daB das Laufflachenband aus einer Mischung 
eines elastomeren Materials hergestellt ist, das ei- 
nen verstarkenden Fullstoff eines siliciumdioxidhal- 
tigen Materials in einer Menge zwischen 15 und 25 
Gewichtsteilen pro 100Teilen Kautschuk enthalt. 

17. Reifen fiir Kraftfahrzeuge, der mit einem Nuten auf- 
weisenden Laufflachenband versehen ist, welches 
ein Mehrzweck-Verbundmuster aufweist, wobei 
dieses Muster 

einen zentralen geraden Kanal (2), der sich am 
Umfang in einer zentrierten Position bezuglich 
der Aquatorialebene (X) des Reifens erstreckt, 
zwei Reihen von am Umfang verteilten Quer- 
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nuten (3), die in seitlich gegenuberliegenden 
Postitionen bezuglich des zentralen Kanals (2) 
angeordnet sind und eine im wesentlichen ge- 
neigte Erstreckung mit symmetrischem Kon- 
vergieren zu dem Umfangskanal selbst haben, s 
und 

weriigstens zwei Umfangsnuten (4) aufweist, 
diesymmetrisch im Abstandvon dem zentralen 
Kanal (2) angegordnet sind und zusammen mit 
den Quernuten (3) zwei Reihen von Mitten blok- 10 
ken (5), die sich an symmetrisch Seite an Seite 
befindlichen Positionen bezuglich des zentra- 
len Kanals (2) erstrekken, und zwei Reihen von 
Schulterblocken (6) begrenzeh, die sich an- 
grenzend an gegenuberliegende Seitenrander 15 
(7) des mit Nuten versehenen Verbundlauffla- 
chenmusters erstrekken, 
wobei jede der Umfangsnuten (4) durch eine 
Folge von parallelen Abschnitten (4a) gebildet 
wird, die schrag zu der Umfangsrichtung des 20 
mit Nuten versehenen Verbundlaufflachenmu- 
sters (1) ausgerichtet sind, urn der Nut selbst 
einen Verlauf mit gebrochener Liriie zu geben, 
wobei jeder Abschnitt die wechselseitig gegen- 
uberliegenden Umfangsrander eines Mitten- 25 
blocks (5) und eines Schulterb locks (6) be- 
grenzt, so da(3 jeder Mittenblock (5) und jeder 
Schulterbiock (6) eine Ecke (5a, 6a) hat, die 
von der Umfangsnut (4) bezuglich der gegen- 
uberliegenden Ecke (5b, 6b) des am Umfang 30 
benachbarten Blocks (5, 6) nach innen vor- 
springt, und 

wobei die schragen Abschnitte (4a) der beiden 
Umfangsnuten (4) zu dem zentralen Kanal (2) 
in einer Richtung konvergieren, die mit der kon- 35 
vergierenden Richtung der Quernuten (3)uber- 
einstimmt, 

dadurch gekennzeichnet, 

40 

daB das Laufflachenband aus einer Mischung 
besteht, die wenigstens 15 Gewichtsteile (fur 
1 00 Teile Kautschukj eines siliciumdioxidhalti- 
gen Fullstoffs enthalt, 

da(3 die Form wenigstens eiries der geometri- 
schen Merkmale, namlich Breite, Tiefe und 
Ausrichtung der Nuten und Einschnitte derVer- 
bundmuster abhangig von der Menge des sili- 
ciumdioxidhaltigen Fullstoffs bestimmt wird, 
der in der Mischung eingeschlossen ist, wobei 50 
der zentrale Kanal von zwei fortlaufenden Rip- 
pen (8) gebildet wird und eine Breite (I) zwi- 
schen 3% und 5% der Gesamtbreite (L) des mit 
Nuten versehenen Verbundlaufflachenmustes 
(1) und eine Tiefe (H) zwischen 6 mm und 10 55 
mm hat, 

jede Umfangsnut (4) eine Breite (W) zwischen 
5 mm und .10 mm hat, 


- jeder der schragen Abschnitte (4a) der Um- 
fangsnuten (4) einen Winkel (5) zwischen 2° 
und 5° mit der Umfangsrichtung des Reifens 
bildet und 

jede Quernut (3) eine Breite zwischen 3 mm 
und 8 mm hat. 


Revendicatlons 

1. Bandage pneumatique pour vShicules a moteur, 
pourvu d'une bande de roulerrient rainurSe ayant 
une sculpture.composite multi-usage, ladite sculp- 
ture comprenant : 

une cannelure centrale rectiligne (2) s'etendant 
sur la circonference dans une position centree 
par rapport au plan equatorial ("X") du bandage 
pneumatique ; 

deux series de rainures transversales (3) r6par- 
ties sur la circonference, disposees dans des 
positions lateralement oppos6es par rapport a 
la cannelure centrale (2) et s'etendant d'une 
maniere sensiblement inclinee, convergeant 
d'une facon sym6trique vers la cannelure cir- 
conferentielle elle-mdme ; 
au moins deux rainures circonf6rentielles (4) 
espacees de facon symetrique par rapport a la 
cannelure centrale (2) et delimitant, conjointe- 
ment avec les rainures transversales (3), deux 
rangees de blocs centraux (5) s'etendant dans 
des positions juxtapos6es d'une facon symetri- 
que par rapport a la cannelure centrale (2), et 
deux rang&es de blocs d'6paulement (6) s'eten- 
dant au voisinage imm^diat des bords lateraux 
opposes (7) de la sculpture composite rainuree 
de la bande de roulement ; 
chacune desdites rainures circonferentielles 
(4) etant definie par une suite de parties paral- 
lels (4a), orientees d'une maniere oblique par 
rapport a la direction circonf6rentielle de la 
sculpture composite rainuree (1) de la bande 
de roulement, afin de donner a la rainure elle- 
meme une forme en ligne brisee, et chaque 
partie delimitant les bords circonf6rentiels mu- 
tuellement opposes d'un bloc central (5) et d'un 
bloc d'epaulement (6), de facon que chacun 
desdits bjocs central (5) et d'epaulement (6) ait 
un coin (5a, 6a) faisant saillie vers I'interieur de 
la rainure circonferentielle (4) par rapport au 
coin oppose (5b, 6b) du bloc (5, 6) adjacent 
dans la direction circonferentielle, lesdites par- 
ties obliques (4a) des deux rainures circonfe- 
rentielles (4) convergeant vers la cannelure 
centrale (2) dans une direction concordante 
avec la direction de convergence desdites rai- 
nures transversales (3) ; 
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caracterlse eh ce que : 

ladite cannelure centrale est d£finie par deux 
nervures continues (8) pour avoir deux bords 
continus, chacun des bords s'etendant d'une s 
maniere rectiiigne ; 

lesdites rainures transversales spnt ihterrom- 
pues par lesdites nervures continues.avant que 
lesdltes rainures transversales ne d6bouchent 
dans la cannelure centrale ; w 
- lesdltes nervures clrconf 6 re ntielies (8) definis- 
sant ladite cannelure centrale (2) sont s6pa- 
r6es des blocs centraux (5) par des creux res- 
pectifs (8a) formant des limites internes, sur la 
circonference ; is 
lesdlts blocs d'epaulement ont des premieres 
decoupes en lamellestransversales (1 0) orien- 
tees, par rapport a la direction axiale, dans une 
direction opposee a I'inclinaison pr6sent6e par 
ies rainures transversales (3) au niveau desdi- 20 
tes blocs d'epaulement (6) et senslblement sui- 
vant le meme angle, chacune desdites d6cou- 
pes en lamelles transversales (10) etant cons- 
tituee par deux lamelles transversales, respec- 
tivement interieure (1 0a) et exterieure (1 Ob) en 25 
quinconce dans la direction circonferentielle 
Tune par rapport a I'autre et reli6es Tune a 
i'autre par une decoupe iamelliforme de liaison 
(10c) s'etendant dans la direction circonferen- 
tielle et croisant Tune des rainures transversa- 30 
Ies (3) de facon que chaque decoupe Iamelli- 
forme (10c) s'6tende par dessus deux blocs 
contigus ; 

lesdlts blocs centraux (5) ont des deuxiemes 
d6cbupes en lamelles (11) ayaht la meme for- 35 
me que Ies premieres decoupes en lamelles 
(1 0) des blocs d'epaulement (6). 

2. Bandage pneumatiqueselon la revendication 1 , ca- 
racterise en ce que chaque partie oblique (4a) des 40 
rainures circonf6rentielles (4) forme ayec la direc- 
tion circonfeYentielle un angle d'inclinaison compris 
entre2° et5°. 

3. Bandage pneumatiqueselon la revendication 1,ca- 45 
racterlse en ce que lesdites rainures circonferen- 
tielles (4) ont une largeur ("W"), mesuree perpendi- 
culairement a Pextension longitudinale desdites 
parties Inclinees (4a), comprise entre 5 mm et 1 0 
mm. so 

4. Bandage pneumatique selon la revendication 1 , ca- 
racterise en ce que ladite cannelure centrale (2) a 
une largeur ("I") comprise entre 3% et 5% de la lar- 
geur globale ("L") de la sculpture composite rainu- 55 
ree (1) de bande de roulement. 

5. Bandage pneumatique selon la revendication 1 , ca- 



418 B1 24 

racterise en ce que ladite cannelure centrale (2) a 
une profondeur ("H") comprise entre 6 et 10 mm. 

6. Bandage pneumatique selon la revendication 1 , ca- 
racterise en ce que ladite cannelure centrale (2) 
est deiimitee par deux parois Iat6rales (2a) diver- 
geant vers la surface exterieure ("S") de la sculpture 
composite de bande.de roulement suivant un angle 
fa") compris entre 6° et 24°. 

7. Bandage pneumatique selon la revendication 1 , ca- 
racterise en ce que lesdites parois laterales (2a) 
sont r6unies au fond (2b) de la cannelure centrale 
et a la surface exterieure ("S") de ladite sculpture 
composite de bande roulement par des arcs de cer- 
cle ("R1", "R2") dont le rayon de courbure est com- 
pris entre 2 et 5 mm. 

8. Bandage pneumatique selon la revendication 1 , ca- 
racterise en ce que lesdites rainures transversales 
(3) ont une inclinaison axiale croissante vers la can- 
nelure centrale (2). 

9. Bandage pneumatique selon la revendication 8, ca- 
racterise en ce que lesdites rainures transversales 
(3) ont chacune une premiere partie (3a) s'&tendant 
au niveau des blocs d'epaulement (6) suivant une 
inclinaison axiale donnee ("P1") et une deuxieme 
partie (3b) s'£tendant au niveau des blocs centraux 
(5) suivant une inclinaison axiale ("p2") superieure 
a I'inclinaison axiale ("pi") de la premiere partie 
(3a). 

10. Bandage pneumatique selon la revendication 8, ca- 
racterise en ce que lesdites rainures transversales 
(3) ont une largeur croissance a mesure qu'elles 
s'eloignent de ladite cannelure centrale (2). 

1 1 . Bandage pneumatique selon la revendication 9, ca- 
racterise en ce que I'inclinaison axiale ( n p1 n ) de la 
premiere partie (3a) est comprise entre 2° et 8°. 

12. Bandage pneumatique selon la revendication 9, ca- 
racterise en ce que I'inclinaison axiale.C^") de la- 
dite deuxieme partie (3b) est comprise entre 15° et 
45° 

1 3. Bandage pneumatique selon la revendication 9, ca- 
racterise en ce que, a la suite de la premiere partie 
(3a) de chaque rainure transversale (3), se trouve 
une partie interm6diaire (3c) debouchant dans la 
rainure circonferentielle correspondante (4) et 
ayant une inclinaison axiale d'une valeur comprise 
entre celles des inclinaisons axiales ("pi", "P2") des 
premiere et deuxieme parties (3a, 3b). 

14. Bandage pneumatique selon la revendication 1 , ca- 
racterise en ce que chacune desdites lamelles 
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transversales (10a, 10b) se prolonge legerement 
au-dela du point d' intersection respectif avec la de- 
coupe circonferentielle (10c). 

15. Bandage pneumatique selon la revendication 1 , ca- 5 
racterlse en ce que la profondeur des creux (8a) 
formant des llmites internes sur la circonference est 
comprise entre 2 mm et 2/3 de la profondeur de la 
cannelure centrale et la largeur desdits creux (8a) 
formant limites est comprise entre 1 ,5 mm et 2,5 io 
mm. 

16. Bandage pneumatique selon la revendication 1 , ca- 
racterlse en ce que ladite bande de routement est 
constitute, par un melange de matiere elastomere 15 
contenant une charge de renforcement en matiere 
siliceuse a raison de 15 a 25 parties en poids pour 
cent parties de caoutchouc. 

17. Bandage pneumatique pour vehicules a moteur, 20 
pourvu d'une bande de roulement rainuree ayant 
une sculpture composite multi-usage, ladite sculp- 
ture comprenant : 

une cannelure centrale rectiligne (2) s'etendant 25 
sur la circonference dans une position centree 
par rapport au plan equatorial ("X") du bandage 
pneumatique ; 

deux series de rainures transversales (3) repar- 
ties sur la circonference, disposees dans des 30 
positions lateralement opposees par rapport a 
la cannelure centrale (2) et s'etendant d'une 
maniere sensiblement inclinee; convergeant 
d'une fa9on symetrique vers la cannelure cir- 
conferentielle elle-meme ; 35 
au moins deux rainures circonferentielles (4) 
espacees de facon symetrique par rapport a la 
cannelure centrale (2) et delimitant, conjointe- 
ment avec les rainures transversales (3), deux 
rangees de blocs centraux (5) s'etendant dans *o 
des positions juxtaposees d'une facon symetri- 
que par rapport a la cannelure centrale (2), et 
deux rangees de blocs d'epaulement (6) s'eten- 
dant au voisinage immediat des bords iateraux 
opposes (7) de la sculpture composite rainuree 45 
de la bande de roulement ; . 
chacune desdites rainures circonferentielles 
(4) 6tant definie par une suite de parties para I- 
leles (4a), orientees d'une maniere oblique par 
rapport a la direction circonferentielle de la so 
sculpture composite rainuree (1) de la bande 
de roulement, afin de donner a la rainure elle- 
meme une forme en ligne brisee, et cheque 
partie delimitant les bords circonferentiels mu- 
tuellement opposes d'un bloc central (5) et d'un 55 
bloc d'epaulement (6), de facon que chacun 
desdits blocs central (5) et d'epaulement (6) ait 
un coin (5a, 6a) faisant sailiie vers I'interieur de 


la rainure circonferentielle (4) par rapport au 
coin oppose (5b, 6b) du bloc (5, 6) adjacent 
dans la direction circonferentielle, lesdites par- 
ties obliques (4a) des deux rainures circonfe- 
rentielles (4) convergeant vers la cannelure 
centrale (2) dans une direction concordante 
avec la direction de convergence desdites rai- 
nures transversales (3); 

caracterise en ce que : 

ladite bande de roulement est constitute par 
un melange contenant au moins 15 parties en 
poids (pour cent parties de caoutchouc) de 
charge de renforcement siliceuse ; 
la forme d'au moins un des reliefs geometri- 
ques, comprenant la largeur, la profondeur et 
I'orientation des rainures et des decoupes des- 
dites sculptures composites, est definie en 
fonction de la quantite de charge siliceuse in- 
corporee dans ledit melange, sachant que : 

ladite cannelure centrale est definie par 
deux nervures continues (8) et a une lar- 
geur (T) comprise entre 3% et 5% de la 
largeur globale ("L") de la sculpture com- 
posite rainuree (1) de bande de roulement 
et une profondeur (H) comprise entre 6 mm 
et 1 0 mm ; 

chacune desdites rainures circonferentiel- 
les (4) a une largeur (W) comprise entre 5 
mm et 10 mm ; 

chacune desdites parties obliques (4a) des 
rainures circonferentielles (4) forme avec 
la direction circonferentielle du bandage 
pneumatique un angle o compris entre 2° 
et 5° ; 

chacune desdites rainures transversales 
(3) a une largeur comprise entre 3 mm et 
B mm. 
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